Functional analysis of structural motifs in dicistroviruses.
The family Dicistroviridae is composed of positive-stranded RNA viruses which have monopartite genomes. These viruses carry genome-linked virus proteins (VPg) and poly (A) tails. The 5' untranslated region (UTR) is approximately 500 nucleotides and contains an internal ribosome entry site (IRES). These features resemble those of vertebrate picornaviruses, but dicistroviruses have other distinct characteristics. Picornaviruses have a single large open reading frame (ORF) encoding the capsid proteins at the 5'-end and the replicases at the 3'-end. In contrast, dicistroviruses have two nonoverlapping ORFs. The 5'-proximal ORF encodes the replicases and the 3'-proximal ORF encodes the capsid proteins. Usually, positive-stranded viruses which have capsid protein genes in the 3' part of the genome produce subgenomic RNA for synthesis of the capsid proteins, because abundant quantities of the capsid proteins are required for the viral replication cycle. In dicistroviruses, translation of the capsid proteins is controlled by an additional IRES. This IRES is located in the intergenic region (IGR) between the replicase and capsid coding regions, and mediates the initiation of translation for the capsid proteins. The IGR-IRES has a multiple stem-loop structure containing three pseudoknots. We describe the characteristics of dicistroviruses, including the RNA elements and viral proteins.